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EFEKTI TIROFIBANA I PERKUTANE KORONARNE INTERVENCIJE KOD
BOLESNlKA STARIJEG ZIVOTNOG DOBA SA AKUTNIM INFARKTOM MIOKARDA I
KARDIOGENIM SOKOM
EFFECTS OF TIROFIBANAND PERCUTANEOUS CORONARYINTERVENTIONINAN OLD PATIENT
WITHACUTEMYOCARDIAL INFARCTIONAND CARDIOGENIC SHOCK
Tibor CANJI, Aleksandra JOVELIC, I1ija SRDANOVIC, Milovan PETROVIC, Gordana PANIC i
Siobodan DODIC
Sazetak - Prikazujemo slucaj bolesnika u starosnom dobu od 75 godina sa akutnim infarktom miokarda sa ST elevacijom inferoposte-
riome lokalizacije i desne komore sa znacima kardiogenog soka, 40 minuta od pocetka bolova u grudima. Nakon adekvatne pre-
medikacije, 35 minuta po prijemu, ucinjenaje koronarografija kojom se registruje trosudovna koronama bolest. U istom aktu ucinjena
je primama perkutana koronama intervencija sa implantacijorn stenta od nerdajuceg celika prvo u infarktnu - desnu koronamu ar-
teriju. a potom i u subokludiranu cirkumfleksnu koronarnu arteriju i dat je tirofiban u bolusnoj velikoj dozi. Procedura je radcn.
tokom kardio-pulmonalno-cerebralne reanimacije zbog ponavljanih komorskih fibrilacija, a zavrsenaje uspostavljanjem TIMI 3 pro-
toka kroz desnu i cirkumfleksnu koronarnu arteriju i postavljanjem intraaortne balon pumpe. Hospitalni tok bolesnika se kornplikovao
prolaznom anernijom i azotemijom, a nakon 6 meseci bolesnik je bio bez tegoba, klase 2/3 prema Njujorskoj asocijaciji za srce uz
ehokardiografski zabelezen porast istisne frakcije leve komore za 30%, bez novih nezeljenih kardioloskih dogadaja.
Kljucne reci: Transluminalna perkutana koronarna angioplastika; Inhibitori agregacije trombocita; Infarkt miokarda: Kardiogeni sok;
Stari
Summary - A 75year old man presented in our institutiton with acute inferoposterior and right ventricular ST-segment elevation
myocardial infarction and cardiogenic shock, 40 minutes after the pain onset. He was pretreated with 300 mg ofaspirin, 600 mg of
clopidogreI, and was taken to the catheterization laboratory. Door to needle time was 35 minutes. Primary percutaneous coronary
intervention with bare-metal stent implantation jirst in infarct related right coronary artery, with subsequent high-bolus dose (25
flg/kg) tirojiban, and then in suboccluded RCx were done. The procedures were done during the cardio-pulmo-cerebral reanimation
because ofrelapsing ventricular fibrillation, with jinal TIMI3 coronary flow established. Subsequently, intraaortic balloon pump
was inserted. Echocardiography taken on the second day showed globaly hypokinetic left ventricle, with 10% ejection fraction and
competent valves. During the next three weeks ofhospital follow-up, there were no major adverse cardiac events, a transient
azotemia and fall in hemoglobin concentration without major bleeding, and no episodes ofsevere thrombocytopenia were recorded.
After six months, the patient was without chest pains, 2/3 class according to the New York Heart Association, without major adverse
events, and echocardiographic left ventricular ejectionpaction increment for 30%..
Key words: Angioplasty, Transluminal, Percutaneous Coronary: Platelet Aggregation Inhibitors; Myocardial Infarction; Shock.
Cardiogenic; Aged
Uvod
Gotovo polovina bolesnika sa infarktom mioka-
rda donjeg zida leve komore istovremeno ima i in-
farkt miokarda desne komore (RY-MI) i Iosiju
pognozu [1]. Incidencija infarkta miokarda desne
komore raste sa staroscu bolesnika i upravo se kod
ovih bolesnika cesce komplikuje kardiogenim so-
kom (KS) i vecorn smrtnoscu [2]. Primarna perku-
tana koronarna intervencija (pPCI) metod je izbora
lecenja bolesnika sa infarktom miokarda sa ST ele-
vacijom (STEMI) [3]. pPCI ima poseban znacaj za
visokorizicne bolesnike sa KS i bolesnike starijeg
zivotnog doba, kod kojih je i u vezi sa najvecim
Introduction
Right ventricular myocardial infarction (RV-MI)
occurrs in nearly half of the patients with inferior
wall infarction and is associated with poor prognosis
[1]. Total incidence of RV-MI increases as age ad-
vances and these patients are particulary prone to
cardiogenic shock (CS) and increased mortality [2].
The primary percutaneous coronary intervention
(pPCI) is prefered treatment of ST-elevation myo-
cardial infarction (STEMI) patients, and its absolute
survival advantage increases in high risk patients
with CS and with ageing [3]. However, the need for
further improvement in survival rates of these pa-
tients accentuate the need for supporting other
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Abbreviations Skracenice
RV-MI - infarkt miokarda desne komore
KS -kardiogeni sok
pPCI - primarna perkutana koronarna intervencija
STEMI - infarkt miokarda sa ST-elevacijom
IABP - intraaortna balon pumpa
GPi - inhibitori glikoproteinskih lIb/IlIa receptora
HBD - velika bolusna doza
CADILLAC - Controlled Abciximab and Device Investigation
to Lower Late Angioplasty Complications
- desna koronarna arterija
- cirkumtleksna arterija
- stent od nerdajuceg celika
- kardiopulmonalno cerebralna reanimacija
- Niujorska asocijacija za srce
- Thrombolysis in Myocardial infarction klasifikacija
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TIMI
- right ventricular myocardial infarction
- cardiogenic shock
- primary percutaneous coronary intervention
- ST-elevation myocardial infarction
- intra-aortic balloon pump
- glycoprotein lIb/IIIa inhibitors
- high-bolus dose
- Controlled Abciximab and Device Investigation
to Lower Late Angioplasty Complications
- right coronary artery
- circumflex artery
- bare metal stent
- cardio-pulmo-cerebral reanimation
- New York Heart Association
- Thrombolysis in Myocardial infarction classification
apsolutnim povecanjem prezivljavanja [3]. Medu-
tim, smrtnost je i dalje velika i pored pPCI, sto na-
mece potrebu za optimizacijom pratecih farmako-
loskih i primenu suportivnih mehanickih terapijskih
sredstava, kao sto je intra-aortna balon pumpa
(IABP) [4,5]. Znacaj inhibitora glikoproteinskih IIbl
IlIa receptora (GPI), tirofibana, datog inicijalno u
velikoj bolusnoj dozi (HBD) u lecenju bolesnika
starijeg zivotnog doba sa STEMI koji je kompliko-
van KS nije u potpunosti razjasnjen [6]. Prikazuje-
mo slucaj bolesnika sa akutnim STEMI kompliko-
vanim KS, kojije lecen pPCI, uz davanje tirofibana
u HBD i njegov bolnicki i sestomesecni ishod.
Prikazslucaja
Bolesnik star 75 godina primljen je na Kliniku za
kardiologiju lnstituta za kardiovaskularne bolesti
Vojvodine zbog bolova u grudima trajanja oko 40
Stika 1. lnfarktna arterija - rnedijalni segment desne koronarne
arterije
Fig. I. Infarct related medial segment of the right coronary
artery
therapies, like intra-aortic balloon pump (IABP) [4,
5]. The significance of glycoprotein IIb/ lIla (GPI)
inhibitors tirofiban administered at high-bolus dose
(HBD) and IABP support in patients with STEMI
complicated by CS is not fully elucidated [6]. The
authors present the case of a patient with the acute
STEMI complicated by CS, who was subjected to
pPCI and given HBD tirofiban. The detatls of his
hospital treatment with the outcome after 6 months
are also given.
Case report
A 75 year old man, with a 7-year-old history of
anterior myocardial infarction, presented to the
emergency department of our hospital with 40 min-
utes chest pain duration. Electrocardiography re-
vealed signs of acute inferoposterior ST segment
elevation with right ventricular involvement, with-
out dysrrhythmia. The patient had signs of CS and
with Controlled Abcixitnab and Device Investiga-
Stika 2. Subokludirana cirkumtleksna koronarna arterija
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minuta i znakova za akutni STEMI inferoposterior-
nog zida leve i desne komore, bez konduktivnih i
ritmickih poremecaja. Iz licne anamneze saznaje se
da je pre 7 godina lecen zbog infarkta miokarda an-
teriorne lokalizacije. Objektivnim pregledom regis-
truju se znaci kardiogenog soka, sa Controlled
Abciximab and Device Investigation to Lower Late
Angioplasty Complications (CADILLAC) skorom
rizika 8 (starost >65 godina -2 boda, inicijalna is-
tisna frakcija leve komore <40% -4 boda, trosu-
dovna koronarna bolest -2 boda) [7]. Pacijent je na
prijemu dobio 300 mg aspirina, 600 mg klopido-
grela i statin, uz ostalu suportivnu medikamentu
terapiju, a potom odveden u kateterizacionu salu.
Vreme od dolaska bolesnika do zapocinjanja koro-
narografije iznosilo je 35 minuta. Koronarografijom
je registrovano prisustvo infarktne lezije u medijal-
nom segmentu desne koronarne arterije (RCA) koja
sadrzi okluzivni tromb (Slika 1), 95% stenoza prok-
simalnog segmenta cirkumfleksne arterije (CxA)
(Slika 2) i hronicna totalna okluzija proksimalnog
segmenta leve prednje silazne koronarne arterije,
koja se puni retrogradno iz CxA. U istom aktu ucin-
jenaje pPCI prvo u RCA, a potom i u CxA. Nakon
prolaska koronarne zice kroz okluziju, dalja proce-
dura se komplikovala ponavljanim komorskim fibri-
lacijama, a potom i asistolijom. Tokom kardiopul-
monalno-cerebralne reanimacije (KPCR) direktnoje
implantiran koronarni stent od nerdajuceg celika
(BMS) (Abbott Flexmaster Fl, dimenzija 3,5x16
mm, pritiskom od 14atm, trajanja lOs) u RCA, pri
cernu jc postignut TIMI 3 protok u infarktnoj arteriji
(Slika 3) i uspostavljeni su spontana cirkulacija i
Slika 3. Finalni angiografski rezultat nakon perkutane
koronarne intervencije u desnoj koronarnoj arteriji
Fig. 3. Final angiografic result following percutaneous coro-
nary intervention in the right coronary artery
Slika 4. Trombi u desnoj koronarnoj arteriji
Fig. 4. Thrombus load in the right coronary artery
tion to Lower Late Angioplasty Complications (CA-
DILLAC) rise score of 8 points (age >65 years [2
points], baseline left ventricular ejection fraction
<40% - 4 points], triple-vessel disease - 2 points)
[7]. He was pretreated with 300 mg of aspirin, 600
mg of clopidogrel, and statin, and was taken to the
catheterization laboratory. Door to needle time was
35 minutes. The coronary angiography revealed the
occlusive thrombus containing lesion in infarct re-
lated medial segment of the right coronary artery
(RCA) (Fig. 1), 95% narrowing 111 proximal circum-
flex artery (CxA) (Fig. 2) and chronic total occlu-
sion in the proximal left anterior descending
coronary artery with the retrograde flow from a
CxA. Subsequently pPCI first in RCA and then in
CxA was made. After the passage of a guide wire
through the occlusion, the procedure was compli-
cated with recurrent ventricular fibillation, transient
asistolia and the direct bare metal stent (BMS) (Ab-
bott Flexmaster F1 3.5x 16 mm dimensions, insufla-
tion at 14 atm, lOs duration) in RCA was implanted
during the cardio-pulmo-cerebral reanimation
(CPCR). Finally TIMI 3 flow in the infarct related
artery (Fig. 4) and restoration of spontaneous circu-
lation was acchived. Because of a high thrombus
load in RCA (Fig. 3) tirofiban was administered at
HBD (25 ug/kg), followed by an 18-hour infusion
(0,15 ug/kg/min). However, the signs of acute car-
diogenic pulmonary edema appeared, and the pa-
tient was managed with complete invasive me-
chanical ventilation. The procedure was continued
with PCI in the suboccluded CxA. After the passage
ofa guide wire through the medial segment ofCxA,
the balloon predilatation (balloon "Sprinter" 2.0x20
mm, with insuflation at 12 atm, 12 s duration) and
BMS (Abbott Flexmaster Fl 3.0x19 mm dimensio-
ns, with insuflation at 14 atm, lOs duration) implan-
tantation were done. After that, PCI with direct120 Canji T, i sar. Efekti tirofibana i perkutane koronarne intervencije
srca, zbog cega je pacijent odmah zbrinut komplet-
nom invazivnom mchanickom ventilacijom, a
procedura nastavljena revaskularizacijom suboklu-
dirane CxA. Nakon prolaska koronarne zice kroz
medijalni segment CxA, ucinjena je predilatacija
balonom ("Sprinter" 2.0x20mm, pod pritiskom od
12 atrn, trajanja 12 s) i implantacija BMS (Ahbott
Flexmaster Fl, dimenzija 3,Ox19 mm, pritiskom od
14 atm. trajanja 10 s). Zatim je direktno
implantiran BMS (Abbott Fleksmaster Fl,
dimenzija 2,75x12 mm, pritiskom od 12 atm.
trajanja 8 s) u distalni segment CxA, uz pre-
klapanje sa proksimalnim, a potom i postdilatacija
balonom (Boston Scientific QUANTUM MA-
VERIC MONORAIL 3,Ox8 mm, pritiskom od 17
atrn, trajanja 8 s). Procedura je ponovo ucinjena
tokom KPCR, zbog ponavljanih komorskih
fibrilacija, pri cernu je postignut TIMI 3 (Thrombo-
lysis in Myocardial Infarction klasifikaciji) protok
(Slika 5) i spontana sistemska cirkulacija, nakon
ccga je postavljena IABP. Tokom pPCI dato je
ukupno 400 ml kontrastnog sredstva (TYCO
OPTIRAV). U narednih 96 sati pacijent je bio
sediran, na kompletnoj mehanickoj vcntilaciji, pri
ccrnu se znaci akutne insuficijencije leve komore
povlacc, a uz podrsku IABP i ostalu suportivnu
mcdikamentnu terapiju znaci kardiogenog soka
nestaju. Drugog dana hospitalizacije ehokar-
diografijom se registruje globalna hipokinezija leve
komore, sa istisnom frakcijom od 10% i kom-
petentnim zaliscima, a nakon dye nedelje diski-
nezija apikoseptalno, akinezija anteriornih i
anteroseptalnih segmenata, uz hipokineziju in-
feroposeriornog zida leve komore, istisna frakcija
30% i mitralna insuficijencija prvog stepena.
Tokom naredne tri ncde.lje hospitalni tok se
komplikovao tranzitornom azotemijom i ane-
mijom, bcz manifestnog krvarenja; nije zabelezena
znacajna trornbocitopenija, ritmicki, kao ni drugi
nczeljcni kardijalni dogadaji. Nakon sest meseci
bolesnik je bio bez anginoznih tegoba, klase 2/3
srcane slabosti prema Njujorskoj asocijaciji za srce
(NYIIA), bez nczeljcnih kardijalnih dogadaja.
Ehokardiografijom je pokazan porast istisne
frakcije lcvc komore na 40%, smanjenje dijametra
leve komore na kraju dijastole, bez progresije
mitralne insuficijcncije.
Diskusija
Prema vazecim preporukarna, optimalni rezultat
lccenja bolesnika sa STEMI komplikovanim KS
jeste hitna visesudovna perkutana koronarna
revaskularizacija i implantacija IABP [3]. Iako su
Stika 5. Finalni angiografski rczuItat pcrkutane koronarnc
intervencije u cirkumllcksnoj koronarnoj arteriji
Fig. 5. Final angiografic resultfollowing percutaneous coronary
intervention in the circumflex artery
dimensions, with insuilation at 14 atm, 10 s duration)
implantation were done. After that, PCI with direct
BMS (Ahhott Fleksmaster Fl 2.75x12 mm dimensions,
with insuilation at 12 atm, 8s duration) implantation
in distal Cx artery segment with proximal BMS
overlaping and subsequent ballon postdilatation
(Boston Scientific QUANTUM MAVERIC MONO-
RAIL 3.0x8 mm, with insuflation at 17 atm, 8 s dura-
tion) were done. The procedure was again done dur-
ing the CPCR because of recidivant VF. Finally, both
TIMI 3 (Thrombolysis in Myocardial Infarction clas-
sification) flow (Fig. 5) and restored of spontaneous
circulation were achived. Total contrast load was 400
m!. SubsquentIy intraaortic balloon pump was in-
serted. Echocardiography taken on the second day
showed globaly hypokinetic left ventricle, with 10%
ejection fraction and competent valves.
In the next 96h the patient was sedated, and with
complete mechanical ventilation signs of pulmonary
edema gradually disapeared, while with intraaortic
ballon pump and other supportive therapy signs of CS
disappeared. During the next three weeks of hospital
follow-up, there were no adverse ventricular dysrrhy-
thmic and other major cardiac adverse events, a tran-
sient azotemia and fall in hemoglobin concentration
without manifest major bleeding, without episodes of
severe thrombocytopenia were registered. After 2
weeks of hospitalisation echocardiography revealed
dyskinetic apicoseptal, akinetic anterior and antero-
septal segments, with hypokinetic inferoposteriorwall,
ejection fraction of 30% and mild mitral insufficiency.
After the six months follow-up patient was without
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savrcmcni lckovi svc vise u upotrcbi. smrtnost
nakon pPCI je i dalje visoka, posebno u osoba
starije zivotne dobi, sa visesudovnorn koronarnom
bolescu, kao i onih sa smanjenom istisnom frak-
cijorn [7]. S obzirom da bolesnici sa akutnim
infarktom miokarda imaju veci rizik od embolizacije
agrcgatima trombocita, adekvatna reperfuzija
infarktnc arterije i distalne mikrocirkulacije pred-
stavlja cilj dejstva novih lekova, kao sto su GPI, koji
blokiraju finalni dogadaj u procesu agregacije
trombocita. Pokazano je da je upotreba GPI tokom
pPCI u vczi sa cescim postizanjem optimalnog
angigrafskog rezultata u infarktnoj arteriji, po-
vecanjern mikrovaskularne perfuzije i oporavkom
kontraktilne funkcije leve komore [8]. Kao prateca
terapija za pPCI bolesnika sa STEMI danas se
preporucuje davanje GPI abciximaba, s obzirom da
su dokazi da ovaj lek povecava prezivljavanje,
posebno kod bolesnika sa visokim rizikom, najjaci
[3,4]. Mcdutirn, rezultati sistematskog pregleda
randomizovanih placebom kontroIisanih studija,
pokazuju da razliciti GPI imaju podjednak efakat
kod bolesnika koji su leceni elektivnom iii
urgentnom pPCI, te se i tirofiban sve vise koristi u
ovoj indikaciji [9-11]. Bolesnici sa akutnim
koronarnim sindromom mogu da irnaju neza-
dovoljavajuci odgovor na antitrombocitnu terapiju
[12]. Prema rezultatima Schneidera i saradnika,
optimalni nivo inhibicije trombocita, neposredno
nakon pPCI, postize se povecanjern bolusne doze
tirofibana [13]. Ernst i saradnici ukazuju na to da
kod bolesnika sa STEMI lecenih pPCI, HBD
tirofiban, izaziva vecu periproceduralnu inhibiciju
agrcgacije trombocita u poredcnju sa standardnom
dozom abciximaba i tirofibana [14]. Rezultati malih
randomizovanih studija ukazuju da abciximab i
tirofiban dat u BBD, kod bolesnika sa STEMI
lecenih pPCI, imaju slican klinicki, ehokardiografski
i angiografski efekat, kao i sigurnosni profil [15-17].
Mcdutim, u pomenute studije nisu bili ukljuceni
bolcsnici starijc zivotne dobi i bolesnici sa KS.
Pokazano je da IABP smanjuje smrtnost bolesnika
sa STEMI i KS leccnih fibriolitickom terapijorn, a u
novije vreme i kompletnom pPCI [18]. IABP
dovodi do povecanja dijastolnog koronarnog
pcrfuzionog pritiska, smanjenja perifernog otpora i
moze da podrzi funkciju leve komore do oporavka
osamuccnog miokarda, sto rnoze da objasni njen
povoljan ucinak na ishod bolesnika.
Zakljucak
Prikazani bolcsnik starije zivotne dobi sa infark-
tom infcropostcriornog zida lcve i desne komore sa
class, without dysrrhythmic and other major cardiac
adverse events. Echocardiography showed ejection
fraction increment to 40%, end-diastolic left ventricu-
lar diameter reducing, without progression of mitral
insufficiency.
Disscussion
Emergency multivessel percutaneous coronary
revascularisation is recommended in patients present-
ing with STEMI complicatedby CS [3]. Despite the use
of contemporary drugs, mortality after pPCI remains
high particulary in elderly, patients with multivessel
coronary disease, and decreased left ventricular func-
tion [7]. As patients with acute myocardial infarction
are at higher risk of platelet aggregate embolization,
adequate reperfusion of the infarct-related artery and
the distal microcirculation is the target of new pharma-
cologic therapies, GP lIb/IlIa inhibitors that block the
final step in platelet aggregation. Adjunctive therapy
with GP lIb/IlIa inhibitors during pPCI is associated
with more frequent angiographic success in the in-
farct-related artery, enhanced microvascular perfusion
and recovery of left ventricular contractile function [8].
According to current guidelines, the use of abciximab
in patients undergoing pPCI is recomended, as this
drug improves short and long term survival, particulary
among high-risk patients [3,4]. However, regarding the
results of systematic review of randomized pla-
cebo-controlled trials that showed the equal effect of
the different GP inhibitors in patients undergoing ur-
gent or elective PCI, tirofiban is increasingly in use
[9-11]. It was shown that patientswith an unstable coro-
nary disease may have decreased response to
antiplatelet agents [12]. Schneideret a1. have confirmed
that increasingthe tirofiban bolus dose is necessary to
obtain an optimal level of platelet inhibition early after
PCI for acute coronary syndrome [13]. In a trial of pa-
tients with STEMI undergoing PCI, Ernst et a1. ob-
served that BBD tirofiban induced a higher mean
periprocedural platelet aggregation inhibition com-
pared with standard dose of abciximab and tirofiban,
but elderly patients and patients with CS were excluded
[14]. Results of small randomized studies of abciximab
versus HBD tirofiban therapy in patients undergoing
pPCI for STEMI have suggested similar clinical,
angiographic outcomes and safety outcomes, but el-
derly patients and patients with CS were excluded
[15-17]. The combination of intraaortic counterpu-
lsation with complete revascularisation with pPCI may
reduce mortality in patients with myocardial infarction
and CS [18]. 111is could be explained with a role of
IABP in augmentation of diastolic coronary perfusion
pressure and afterIoad reduction and may support ven-
tricular function until recovery of ischemically stunned
myocardium.122 Canji T, i sar. Efekti tirofibana i perkutane koronarne intervencije
ST clcvacijom, koji jc bio komplikovan kardiogcnim
sokorn, leccn primarnom perkutanom koronarnom
intervencijom sa implantacijom stenta od nerdajuceg
celika i tirofibanom datim u velikoj bolusnoj dozi
imao jc poboljsan sestornesecni klinicki ishod.
Conclusion
Ourpatientwith inferoposterior and right ventric-
ular ST-elevatiori myocardial infarction complicated
with cardiogenic shock, treated with primary percu-
taneous coronary intervention and base metal stent
implantation, followed by high bolus dose tirofiban
had improved in-hospital and 6 months echocar-
diographic and clinical outcome.
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